collected at the time of leaf fall and dipped in fungicides at concentrations and ascospore production measured on three dates during the following spring using suction spore traps. Of ten fungicides tested, myclobutanil, delayed ascospore production by Venturia inaequalis during the following spring, compared with a water-dipped control. Metiram, dithianon, urea and copper hydroxide had a minimal effect on ascospore production. Leaves after myclobutanil treatment than after captan treatment. Captan and have a low risk of selecting resistant strains of V. inaequalis. Although also be used for autumn application because of the risk of fungicide resistance.
INTRODUCTION
Fungicides applied during spring and summer are used to control scab (black spot) in apple orchards, but can leave trace residues of fungicides on harvested fruit. A major chemical residues. Santitation measures applied during autumn or winter, such as urea, leaf removal, leaf shredding, heat treatment or ground covering can also reduce scab the has led to selection of resistance in V. inaequalis in some at-risk fungicide groups. For This study investigated the ability of fungicides applied to apple leaves during leaf fall in autumn to suppress V. inaequalis fungicides should never be used in autumn because of the risk of resistance.
METHODS
Ascospore production from fungicide-dipped leaves urea to apple trees during leaf fall. This amount has been shown to suppress ascospore The leaves were overwintered outside, away from fungicide sprays on a gravel bed to minimise leaf degradation. In spring, the leaves were saturated with water on three were deposited onto glass microscope slides and were counted on two transects across
The dates for spore trapping were chosen to span the ascospore maturation period for V. inaequalis www.hortplus.com) was used to track potential ascospore release and the trapping dates
Ascospore production from orchard application of fungicides in autumn
Ascospore production was also measured from leaves of trees sprayed with fungicides fungicide treatment in each cultivar. Leaves with scab symptoms were collected from each cultivar at the time of leaf fall and placed in two replicate wire meshes, as described above. These were overwintered and spore trapping was used to measure ascospore production during spring, as described above.
Statistical analyses
Ascospore count data were analysed for treatment effects by analysis of variance, RESULTS Ascospore production from fungicide-dipped leaves control. The relative increase in numbers of ascospores trapped in the second trapping trapping were at least partly caused by a delay in ascospore maturation, rather than a reduction in overall ascospore production. 
Ascospore production from orchard application of fungicides in autumn
to show the same delay in ascospore maturation that was observed for captan and ascospores trapped from the myclobutanil treatment than from the captan treatment at experiments cannot be compared because the diseased leaves came from different sources and different fungicide application methods were used. Three of the fungicides examined, metiram, dithianon and copper hydroxide, did not appear to suppress ascospore production. These are probably less suitable for autumn application for scab management, although copper hydroxide has previously been shown this study and this was surprising, as its effectiveness for ascospore suppression has too abiotic to allow microbial breakdown of leaves. One mechanism by which urea suppresses overwintering of V. inaequalis is through the elevated nitrogen status of urea-treated leaves causing increased microbial activity, which results in increased leaf
